being seamless. It has a certain amount of stretch which makes it easier to overcome a disparity of lumen. It is much less liable to kink than cloth and can be made non-kinkable by reinforcing its wall at the flexion points so that it may be carried across the inguinal ligament. The smaller vessels made of sponge feel and handle astonishingly like normal artery and we feel that it is possible to obtain a much more accurate anastomosis of this material to small vessels than with a cloth prosthesis. Their resilience prevents any wrinkling at the suture line even with a fair degree of disparity of size.
The big unsolved problem of all these materials, however, is their long-term behaviour in the body. Moretz (1955) has found a 50% reduction in the tensile strength of nylon and Orlon after being buried in the abdominal wall of dogs for several months, and a less marked weakening of Vinyon and terylene (Dacron). This is presumably due to chemical changes and takes no account of the mechanical effect of the continuous strain of the diastolic pressure and the repeated deformation due to the pulse pressure. Deterling (1955a, b) has reported weakening and rupture of experimental P.V.A. grafts but these were prepared by a different method. It is interesting to note that Schofield et al. (1954) have reported an increase in the tensile strength of P.V.A. sponge after implantation due to the invasion of fibrous tissue. All these materials may need to be re-evaluated when these effects are fully known. We are at present conducting experiments in which we are endeavouring to speed up both the chemical changes and the mechanical strains so that we may be able to life test these materials in a few months.
Both P.V.A. sponge and fabric cloth satisfy many of the properties described earlier, e.g. not producing allergy, minimum tissue reaction, non-carcinogenic, &c., but they differ in certain points (Table I) . It should be emphasized that nearly all these plastics, although given a seemingly unique chemical name, may vary in their composition and it is most important whatever material is used that uniformity of preparation should be guaranteed by the manufacturers.
We feel therefore that P.V.A. sponge is at present more satisfactory, at least in its immediate properties, but a final decision will rest upon further experience and durability experiments. If this sponge should not be ideal in this respect there are many possible ways in which it may be reinforced-for example, by a nylon net (Deterling, 1955a) X-RAy fluoroscopy of the gastro-intestinal tract is a well-established practice and, owing to the large volume of dense contrast medium which can be used, provides reasonably good visualization once the eyes have become dark adapted. Nevertheless dark adaptation is necessary, and this prevents the use of the retinal cones with inevitable loss of clear visual definition. The light intensity can only be raised to cone vision level by greatly increasing the milliamperage screening current-which means that the patient will absorb a higher X-ray dosage, and this is obviously the limiting factor. In urological practice, the volume and radiological density of the contrast medium is so reduced, that, up to the present, visual fluoroscopy of the urinary tract has been of very limited value.
The application of the X-ray-image amplifier to urological work has enabled us to see a clearly defined, brightly illuminated image, using a screening current of one milliampere or less (Hanley, 1955) .
Film sequences were selected to show the possibilities of this principle in routine urological practice, and, in particular, to indicate the future lines of research made possible by being able to see what movements are actually occurring in a calyx or ureter under varying conditions. Normal physiology.-Ufsing one of the new radiologically denser media such as Hypaque, excretion pyelograms can be screened, or even cine-photographed, and the movements of the component parts of the tract viewed under physiological conditions. Retrograde pyelography gives even greater brilliance and contrast.
It is already becoming obvious that some of our previously accepted views on the emptying mechanism of the calyces will have to be revised.
While the degree of activity of calyceal contractions varies considerably from one individual to another, it can of course be influenced in any one person by changes such as diuresis, by anxsthesia and, of great significance, by posture. The classical pattern of calyceal rhythm in which each calyx is supposed to empty its contents into the pelvis in turn, prior to the emptying of the pelvis itself, has been observed in only a few instances. More often there is a haphazard pattern of contraction, with perhaps one calyx being more active than another.
Some calycine necks, though capable of sudden distension, remain "spastic" or narrow or even closed, for long periods. Others remain filled permanently, regardless of the contraction of the calyx or pelvis. Not infrequently contraction of the pelvis may cause regurgitation back into an emptying calyx rather than through the pelvi-ureteric junction. This can sometimes be seen during excretion pyelography, but is much more marked during retrograde filling, even after the catheter has been withdrawn, and one cannot help being impressed with the extreme sensitivity of the pelvis and calyces to small changes of pressure. Tilting the patient head down will result in filling of the calyces, while tilting him on to his feet will give rapid and complete emptying in a matter of seconds. In fact one is forced to the conclusion that in the absence of any obstructive element, the renal pelvis and calyces remain practically empty at all times in the erect posture. Emptying is also greatly accelerated in the prone position, and it would appear that some of our renal pathology might be avoided by sleeping on our stomachs! Normal ureteric "peristalsis" is another problem under review. It is rare for one of the "columns of medium" or "spindles" to move down the ureter in a solid mass, as would occur with true peristalsis. More often the lower margin of the column empties itself into the next spindle rather like fluid running out of a burette, the lower spindle filling from below upwards. Some pathological observations.-Several film sequences were shown depicting pathological conditions, such as ureteric calculi, ureteric strictures, hydronephroses and hydro-ureters. A hydronephrosis, even when greatly distended, may still possess calyceal and pelvic activity, and it is hoped that experience will enable us to decide before operation which cases are suitable for plastic repair or otherwise. A hydro-ureter is seldom completely inactive, and the term "atonia", even in the dilated ureters of pregnancy, is a misnomer.
The contractions may be purposeless as far as fluid propulsion goes, but there is no question of atonia, while the response to stimulus by a catheter or distension can be quite dramatic.
The emptying mechanism of the bladder was illustrated by means of micturating cystograms. It is hoped that the degree of muscular infiltration in bladder carcinomas may be estimated by the degree of rigidity of the bladder wall seen during this procedure.
A short film sequence was used to demonstrate the rigidity of a calyx, in a "pre-clinical" tuberculous lesion, while the investigation of reflux in tuberculous cystitis cases is proving of great clinical value.
It is obvious that the full uses of the X-ray-image amplifier in urology are only in the process of development, but the potentialities appear to be great. 
